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ABSTRACT
In 1970, Hiltner & Mook reported the results of the first multiyear study of the optical emission from
Sco X-1. They found that the Sco X-1 B-magnitude histograms changed from year to year. Subsequent multi-
wavelength campaigns confirmed the variable nature of these optical histograms and also found that the
X-ray and optical emissions were only correlated when Sco X-1 was brighter than about B = 12.6. Models
had suggested that the optical emission from this source arose from X-rays reprocessed in an accretion disk
surrounding the central neutron star. It was therefore difficult to explain why the optical and X-ray fluxes were
not more closely correlated. In 1994 and 1995, two new simultaneous optical and X-ray campaigns on Sco X-1
were conducted with the Burst and Transient Source Experiment on the Compton Gamma Ray Observatory
and the 1mYale telescope at Cerro Tololo Inter-AmericanObservatory. Using these data andmodels by Psal-
tis, Lamb, &Miller, it is now possible to provide a qualitative picture of how the X-ray and optical emissions
from Sco X-1 are related. Differences in the B-magnitude histograms are caused by variations in the mass
accretion rate and the relatively short time period typically covered by optical investigations. The tilted-C
pattern seen in plots of the simultaneous X-ray and optical emission from Sco X-1 arises from (1) the nearly
linear relation between the optical Bmagnitude and the mass accretion rate in the range 13.3  B  12.3 and
an asymptotic behavior in the B magnitude outside this range, and (2) a double-valued relation between the
X-ray emission andmass accretion rate along the normal branch and lower flaring branch of this source.
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1. INTRODUCTION
Scorpius X-1 is a member of a group of objects called Z
sources. This name arises from the fact that when the soft
X-ray colors of one of these objects are plotted against its
hard X-ray colors, a Z-shaped pattern is produced. Because
of this distinctive feature, this type of plot is frequently
referred to as a Z diagram. The top portion of the Z is called
the horizontal branch (HB), the middle segment is referred
to as the normal branch (NB), and the bottom part is called
the flaring branch (FB). The location along this Z pattern is
normally given by a quantity SZ. Different conventions exist
for measuring SZ, but its value always increases from the
HB to the FB (Hertz et al. 1992; Dieters & van der Klis
2000). Multiwavelength studies of Z sources, such as Sco
X-1 and Cyg X-2, show that the mass accretion rate, ultra-
violet line and continuum fluxes, and optical brightness are
correlated with the value of SZ (Hasinger et al. 1990; Vrtilek
et al. 1990, 1991).
The optical emission from Sco X-1 arises from repro-
cessed X-rays created when mass is transferred from the sys-
tem’s low-mass secondary star to its neutron star. Using
International Ultraviolet Explorer data, Vrtilek et al. (1990,
1991) investigated whether this reprocessing site was associ-
ated with the surface of the secondary star or the accretion
disk. They found that the dominant site is the accretion disk
and estimated that the accretion rate monotonically
increased along the HB to the FB from 0.4  108 to
1.2  108 M yr1. Data from their paper suggest that the
accretion rate and UV continuum flux are related as dM/
dt = 0.68 UV(1224–1986 A˚)  1.26, where M is measured
in units of 109 M yr1 and the UV flux is measured in
units of 1012 ergs cm2 s1. Willis et al. (1980) have shown
that changes in the UV flux are tracked by changes in the
Johnson Bmagnitude. A linear relation must therefore also
exist between dM/dt and B. A similar relation between the
accretion rate and the X-ray emission does not exist,
because the optical and X-ray emissions do not always vary
in the same manner. When Sco X-1 is optically bright, the
X-ray and optical fluxes are directly correlated; at fainter
optical magnitudes they can be either correlated or uncorre-
lated, while at still fainter optical magnitudes, these fluxes
again appear to be directly correlated. This complex relation
causes simultaneously obtained Sco X-1 X-ray and optical
magnitude histograms to have dramatically different mor-
phologies. In an optical and X-ray study conducted in 1970
using Vela spacecraft data, Mook et al. (1975) found that
Sco X-1 possessed a trimodal histogram of B magnitudes,
whereas only a single strong peak was present in its X-ray
histogram. One year later, Bradt et al. (1975) collected data
from Uhuru and a network of optical observatories and
found that Sco X-1 then possessed a bimodal histogram of
Bmagnitudes and an X-ray histogram that possessed only a
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single strong peak with a sparsely populated tail at higher
count rates. Using OSO 7 satellite data and optical data
obtained in 1972, Canizares et al. (1975) found similar
results to those of Bradt et al., but the peaks in their Sco X-1
optical histogram were at different B magnitudes. In a fifth
multiwavelength study, Ilovaisky et al. (1980) used Coperni-
cus and SAS 3 data obtained from 1975 to 1977 and found
that Sco X-1 then possessed a trimodal distribution of B
magnitudes and a single-peaked X-ray histogram.
Psaltis, Lamb, & Miller (1995) have developed a model
that allows the emission from a rapidly rotating magnetic
neutron star that is accreting mass from a companion star at
0.5–1.1 times the Eddington critical rate to be computed.
Three emission sites are considered in their model: the neu-
tron star magnetosphere, a hot central corona (HCC), and
an extended corona through which material flows radially
toward the neutron star. Radiation produced in the magne-
tosphere is approximated as a blackbody with a high-energy
cutoff. As this radiation enters the HCC, the spectrum is
altered as a result of changes in the electron scattering opac-
ity (HCCes ). This spectrum is further modified in the extended
corona by changes in that region’s electron temperature and
electron scattering opacity. To simply their calculations,
Psaltis et al. assume that the electron temperatures in the
magnetosphere and HCC are equal and that, in agreement
with observations, HCCes = 6. The temperature in the radial
flow is then determined by solving the electron kinetic equa-
tion. To compare their model results with observed count
rate spectra, Psaltis et al. also assume that a source’s lumi-
nosity and accretion rate are directly related and that the
source’s distance can be obtained by equating the flux level
at the intersection of its FB and NB to the Eddington lumi-
nosity. These simplifying assumptions then allow a source’s
X-ray count rate spectrum, Z plot, and hard color versus
count rate relation to be compared with observational data.
Because of the complex nature of the emission from Sco
X-1, we decided to conduct another multiwavelength cam-
paign on this source. The specific questions we wished to
investigate were the following: (1) How are the X-ray emis-
sion and B magnitudes of Sco X-1 related? (2) Can the Sco
X-1B-magnitude histogram be understood in terms of other
properties of this system, and why is it so variable? (3) How
do these findings relate to current models of low-mass X-ray
binaries?
2. OBSERVATIONS AND DATA REDUCTION
The new X-ray data employed in this study consist of
Compton Gamma Ray Observatory (CGRO) BATSE Spec-
troscopy Detector (SD) step fluxes. Operational from 1991
to 2000, the BATSE SD system consisted of eight detectors
arranged on CGRO so that they provided an all-sky moni-
toring capability. Each SD consisted of a 7.6 cm thick
NaI(TI) scintillator encased in a shielded frame with a 146
cm2 beryllium entrance window. Measurements were col-
lected over a wide range of energy (approximately 8 keV to
11 MeV, depending on the gain setting), but this study only
uses the SD 8–16 keV measurements. Each measurement
lasted 2.048 s. An extensive discussion of this instrument
can be found in Schaefer et al. (1992), McNamara, Harmon,
&Harrison (1995), andMcNamara et al. (1998).
AsCGRO orbited Earth, an SD would alternately see Sco
X-1 rise and set below Earth’s limb. At these times the
observed X-ray flux would suddenly increase and decrease,
creating what is referred to as a ‘‘ step flux ’’ in this paper. A
detailed discussion of how these step fluxes are measured
and the corrections needed to account for the differing
CGRO pointing angles and detector sensitivities can be
found in McNamara et al. (1998). The average error of a
step flux in that study was 3.7  0.8 counts. The signal-to-
noise ratio of the step fluxes used in this study varies from
approximately 6.0 (when Sco X-1 is near its X-ray mini-
mum) to about 18.0 (when Sco X-1 is near the bright end of
its FB). Under optimal circumstances, the time between
consecutive Sco X-1 rise step fluxes was 5600 s and the rise-
set interval was about 3300 s. From a single ground-based
site, about a dozen opportunities existed to obtain coinci-
dent step fluxes and optical data during the course of a
night.
The optical data used in this study were obtained with the
1 m Yale telescope and the People’s Photometer at CTIO.
In 1994, 15 nights of photoelectric Johnson B and V data
were obtained with integration times of 2 and 4 s. In 1995,
11 nights of additional data were collected, but during this
period only the Johnson B filter was used and all integration
times had a duration of 1 s. The B andVmeasurements were
then transformed into differential magnitudes with respect
to two nearby reference stars. The coordinates and magni-
tudes of these stars are listed in Table 1. The error for a 1 s
Sco X-1 V observation was 0.03 mag. The error for a 1 s
measurement in B was 0.02 mag. Table 2 provides a log of
the optical data. The third column provides the nightly opti-
cal extinction coefficients (in magnitudes per air mass),
followed by the number of hours Sco X-1 was monitored,
the integration time (in seconds), and the number of Sco
X-1 observations. Optical observations were continuously
acquired while Sco X-1 was visible from CGRO. However,
this study only utilizes simultaneous data collected during a
Sco X-1 SD rise or set.
3. B-MAGNITUDE HISTOGRAMS
Figure 1 (left) shows histograms of the V and B magni-
tudes obtained during our 1994–1995 campaigns. In 1994,
TABLE 1
Reference-Star Information
Object  (J2000)  (J2000) V BV
Sco X-1 ................................. 16 19 55.07 15 38 24.8 12.1–13.4 0.0–0.2
Primary reference.................. 16 20 10.60 15 39 43.3 11.30 0.66
Secondary reference .............. 16 19 40.90 15 37 25.3 11.47 1.26
Note.—Units of right ascension are hours, minutes, and seconds, and units of declination
are degrees, arcminutes, and arcseconds.
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Sco X-1 was observed in both these filters, whereas in 1995
it was observed only in B. During these two observing sea-
sons, Sco X-1 possessed three optical states: a bright, an
intermediate, and a faint state. Gaussian fits to these histo-
grams using the IRAF routine SPLOT are shown in the
right panels of Figure 1. Table 3 lists the peak Bmagnitudes
based on these fits. In 1994, the percentage of B observa-
tions in each of these three states was 36%, 22%, and 42%,
respectively. In 1995 these numbers were 47%, 13%, and
40%, although the faint state was about 0.3 mag brighter
than in 1994. During the 1994 campaign, the bright state
had a color of BV  0.04, whereas the intermediate and
faint states had BV of 0.05 and 0.17, respectively. The
fact that Sco X-1 does not appreciably change in BV when
moving from its bright to its faint state has been noted by
other investigators (seeMook 1967).
The 1994 and 1995 peak B magnitudes can be compared
with values found in the prior studies of Hiltner & Mook
(1970), Canizares et al. (1975), Mook et al. (1975), Bradt et
al. (1975), and Ilovaisky et al. (1977). This comparison is
provided in Figure 2 and Table 3. Peak Bmagnitudes in the
1967, 1968, 1969, 1970, 1972, and 1977 histograms were
identified in the same manner as for the 1994–1995 data.
Peaks in the 1971 histogram are based on visual estimates
because B magnitudes in Bradt et al. (1975) were presented
in a logarithmic plot that made reconstruction of a histo-
gram like those shown in Figure 1 impossible. Five state-
ments can be made based on all of this information: (1)
during an observing season Sco X-1 can occupy discrete
brightness states, but the peak B magnitudes of these states
are generally not the same from year to year; (2) the amount
of time Sco X-1 spends in its bright, intermediate, and faint
states varies from season to season; (3) the peak B bright-
ness of Sco X-1 appears to have increased by approximately
0.2 mag since the early 1970s; (4) Sco X-1 varies between
B = 12.1 and B = 13.4 (a factor of 3.3 in brightness), and its
BV color increases from 0.04 to 0.17 as its brightness
decreases; and (5) the most stable Sco X-1 B-magnitude
peak appears to be located at B  12.60. This state is
present in eight of the nine entries in Table 3. None of the
other B-magnitude peaks are likewise present over long
periods of time. Based on the simultaneous X-ray data
available in the Bradt et al., Canizares et al., and Ilovaisky
et al. studies, the B  12.5 peaks probably correspond to
the B  12.3 peak found in the 1994–1995 campaigns.
4. CORRELATED X-RAY AND
OPTICAL MAGNITUDES
Figure 3 shows the simultaneous BATSE SD step
fluxes and B magnitudes obtained during our 1994 and
1995 campaigns. The tilted-C pattern evident in this dia-
gram is similar to that found in the studies of Canizares
et al. (1975; their Fig. 5), Bradt et al. (1975; their Fig. 9),
and Mook et al. (1975; their Fig. 3). The X-ray energy
ranges examined in those three studies were 3–10, 2.4–
6.9, and 3–12 keV, respectively, and are lower than the
new 8–16 keV BATSE SD measurements presented here.
A similar diagram was provided by Ilovaisky et al.
(1980), but it was based on only 3 days of data and is
therefore not comparable. An examination of these B
versus X-ray magnitude plots suggests that Sco X-1 occu-
pies three states. When Sco X-1 is brighter than
B  12.5, changes in the X-ray and optical magnitudes
are directly related, and the range in the X-ray magni-
tudes is large compared with the optical variation. In the
magnitude interval 13.4  B  12.7, the B-magnitude
range is larger than the range in X-ray magnitudes, and
changes in these magnitudes are inversely related. Finally,
below B  13.4 the optical and X-ray magnitudes are
positively related, and the range of X-ray magnitudes is
larger than the range of B magnitudes. It is difficult to
precisely determine these relations, because the data are
fairly limited. Table 4 contains values of DB/DX esti-
mated from a visual inspection of Figure 3 and the simi-
lar figures found in the above papers. Since the
calculation of these ratios involves subjective judgements
about the location of the state boundaries, these slopes
should only be considered as suggestive. Figure 3 from
Mook et al. (1975) illustrates the need for a greater
TABLE 2
CTIO Observational Log
UT Filter Extinction Hours
T
(s)
No.
Obs.
1994May 12........... B 0.18 7.3 4 977
V 0.14 7.2 4 3830
1994May 13........... B 0.23 8.2 4 203
V 0.13 8.0 4 4370
1994May 14........... B 0.26 7.9 4 437
V 0.14 7.5 4 3928
1994May 15........... B 0.25 8.8 4 380
V 0.13 8.4 4 5658
1994May 16........... B 0.25 7.7 4 243
V 0.13 8.3 4 5521
1994May 19........... B 0.20 6.9 4 149
V 0.12 6.9 4 4799
1994May 20........... B 0.24 8.6 4 148
V 0.14 8.5 4 4846
1994May 21........... B 0.27 7.5 4 199
V 0.15 7.5 4 4770
1994May 22........... B 0.28 4.2 4 117
V 0.16 4.2 4 2520
1994 Jun 3 .............. B 0.29 9.4 2 10986
V 0.18 8.8 2 523
1994 Jun 5 .............. B 0.28 5.8 2 5982
V 0.18 5.5 2 242
1994 Jun 6 .............. B 0.29 5.9 2 5078
V 0.20 5.9 2 118
1994 Jun 8/9 .......... B 0.24 9.1 2 8039
V 0.13 8.7 2 97
1994 Jun 9/10......... B 0.28 9.1 2 8860
V 0.16 9.1 2 190
1994 Jun 10/11....... B 0.30 8.7 2 7369
V 0.21 8.5 2 130
1994 Jun 11/12....... B 0.18 8.8 2 7433
V 0.28 8.6 2 121
1994 Jun 12/13....... B 0.06 9.2 2 6521
V 0.15 9.1 2 116
1995May 2 ............ B 0.25 6.5 1 7025
1995May 3 ............ B 0.20 7.2 1 10102
1995May 4 ............ B 0.20 7.1 1 11296
1995May 8 ............ B 0.19 8.1 1 9615
1995May 9 ............ B 0.25 7.9 1 9323
1995May 20........... B 0.28 8.5 1 6232
1995May 21........... B 0.25 8.5 1 6369
1995May 22........... B 0.25 7.8 1 7566
1995May 23........... B 0.25 8.2 1 7642
1995May 24........... B 0.25 7.8 1 7374
1995May 26........... B 0.30 7.2 1 5700
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number of longer term simultaneous optical and X-ray
measurements. During their campaign, Sco X-1 spent
most of its time near three distinct B magnitudes, and
the transition between these states was poorly sampled.
Clearly, longer term measurements, which will allow
these transitions to be better mapped, are required to
define how Sco X-1 moves in this diagram. Therefore,
the entries in Table 4 are only intended to demonstrate
that when Sco X-1 is optically bright, large and corre-
lated changes in its X-ray flux are to be expected,
whereas the opposite situation occurs when Sco X-1 is in
its intermediate optical brightness state.
Fig. 1.—The B- and V- magnitude histograms based on data collected during our 1994 and 1995 campaigns using the 1 m Yale telescope at CTIO. Dashed
lines in the right panels are Gaussian fits to the histograms using the IRAF routine SPLOT. Note that three states appear to be present: a faint state, an
intermediate-brightness state, and a bright state. The locations of these states should be contrasted with those seen in Fig. 2.
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TABLE 3
B-Magnitude Histogram Peaks
PeakBMagnitudes
Date 1 2 3 4 5 Data Source
1967 (21 days):
Apr 11–14, 17–20, 23, 30,May 1–6, 16–20 ............. 12.45 12.64 12.85 13.01 13.23 Hiltner &Mook 1967
1968 (8 days):
Apr 2,May 8–9, 15, 17–20 ..................................... 12.50 . . . 12.89 13.08 13.38 Hiltner &Mook 1970
1969 (12 days):
May 7–16, 23, 25 ................................................... . . . 12.64 . . . . . . . . . Hiltner &Mook 1970
1970 (23 days):
Apr 26–May 18 ..................................................... . . . 12.60 12.92 . . . 13.19, 13.50 Mook et al. 1975
1971 (19 days):
Feb 25–28,Mar 1–3, 22–31, Apr 1–2 ..................... 12.45 12.6 . . . 13.1 13.4 Bradt et al. 1975
1972 (9 days):
Jun 6–14 ................................................................ 12.55 12.7 . . . . . . 13.3 Canizares et al. 1975
1977 (3 days):
Mar 14–16............................................................. 12.48 12.7 . . . 13.05 . . . Ilovaisky et al. 1980
1994 (15 days):
May 12–16, 19–22, Jun 4–5, 8–11........................... . . . 12.63 . . . 13.16 . . . This study
1995 (12 days):
May 1–4, 8–9, 19–23, 25 ........................................ 12.59 12.88 . . . . . . . . . This study
1967
B Magnitude
1968
1969
1970
1972
1977
1994
1995
Fig. 2.—A survey of Sco X-1 B-magnitude histograms. Top to bottom,
our new 1995 and 1994 CTIO B-band data, 1977 data from Ilovaisky et al.
(1980), 1972 data from Canizares et al. (1975), 1970 data from Mook et al.
(1975), 1969 and 1968 data from Hiltner & Mook (1970), and 1967 data
from Hiltner & Mook (1967). The peak B magnitudes clearly change from
year to year.
3 4 5 6 7
13.5
13
12.5
12
2.5*Log(x-ray flux) (1994-1995)
Fig. 3.—Simultaneous optical B and BATSE SD X-ray magnitudes.
When Sco X-1 has B < 12.5, changes in its X-ray magnitude are larger than
changes in the B magnitude, and these changes are positively correlated.
When Sco X-1 has B > 12.5, changes in its B magnitude are larger than
changes in its X-ray magnitude, and these changes are anticorrelated.
Typical error bars for the B magnitudes and BATSE SD magnitudes are
shown at lower right.
5. INTERPRETATION OF THE X-RAY AND
OPTICAL DIAGRAMS
Hertz et al. (1992) and Dieters & van der Klis (2000) have
discussed the fact that Sco X-1 does not move through its Z
diagram at a uniform rate. The maximum rate at which the
position in the Z diagram changes occurs at the top of the
FB. As Sco X-1 moves down the FB, changes occur more
slowly, reaching a minimum near the intersection of this NB
and FB. As Sco X-1 then moves from this position onto the
NB, its speed in the Z plot gradually increases and reaches a
local maximum near the vertex of the NB and HB. From
this point onto the HB, its motion appears to slowly
decrease.More data are needed to confirm this latter trend.
The rate at which Sco X-1 moves through its Z diagram
and the nearly linear relationship between B and SZ deduced
from the studies of Willis et al. (1980) and Vrtilek et al.
(1991) provide a qualitative explanation for the morphology
of the Sco X-1 B-magnitude histograms. When Sco X-1 is
on its FB, an asymptotic behavior exists for the B magni-
tudes with an approximate cutoff magnitude near 12.1.
Movement along the FB is therefore expected to produce a
distribution of B magnitudes that is truncated near this
value. Excursions up and down the FB, coupled with limited
observing windows, account for the nonrepeatable value of
the peak B magnitude. Near the NB-FB vertex, Sco X-1
moves slowly. Observationally, this vertex occurs at a value
of B  12.6. Since Sco X-1 spends a relatively large amount
of time near this location, a second peak in the B-magnitude
histogram is created. On the NB, the B-magnitude distribu-
tion is truncated at fainter magnitudes by the rareness at
which Sco X-1 is on its HB. The speed at which Sco X-1
moves along the NB is low and fairly constant. A broad B-
magnitude distribution is therefore expected, and its peak
would on average be located further away from the
B = 12.6 peak than the peak associated with the FB. The
observed NB peak is not expected to be identical from sea-
son to season, since it depends on the duration of the
observing window and the detailed movements of Sco X-1
along its NB within that window.
As previously noted, Sco X-1 is rarely present on its HB.
Based on the SZ versus B relation, Sco X-1 is expected to be
optically faint in this phase. The data presented by Mook et
al. (1975) suggest that the HB B-magnitude distribution
reaches a limiting value. The study by Hasinger et al. (1990)
of the low-mass X-ray binary Cyg X-2 supports the view
that when on the HB, X-ray and optical fluxes are directly
related. These findings suggest that the faint Sco X-1 B peak
seen in the Mook et al. data and displayed in the 1970 panel
in Figure 2 is quite likely associated with the HB. The slow
movement of Sco X-1 during its HB phase, suggested by the
work of Dieters & van der Klis (2000), would produce a
fairly broad B-magnitude distribution, truncated at faint
magnitudes by the asymptotic behavior mentioned above.
The Psaltis et al. (1995) model provides an explanation
for the simultaneously observed Sco X-1 X-ray and optical
behavior seen in Figure 3. During the low accretion rate
phase, the electron temperatures of the magnetosphere and
hot central corona rise as the kinetic energy of the infalling
material is released. The system’s luminosity increases, and
both the X-ray and optical fluxes rise. This phase corre-
sponds to the HB in the X-ray color-color plot. As the accre-
tion rate continues to go up, the radiation pressure
increases, causing the velocity of the infalling material to
decrease and material to pile up near the neutron star. More
X-ray photons are then absorbed and escape as optical pho-
tons. This phase corresponds to the NB, where the X-ray
and optical magnitudes are inversely related. As the accre-
tion rate increases beyond this value, the rate reaches and
then exceeds the Eddington critical rate. The mass flow then
becomes chaotic, with matter moving inward in some
regions and outward in others. As material builds up in the
outer corona, the electron scattering opacity increases and
redirects some of the emitted X-ray photons onto the accre-
tion disk. During this phase, which corresponds to the FB,
the optical and X-ray fluxes are therefore correlated.
6. SUMMARY AND CONCLUSION
It has been known for many years that the relationship
between the optical and X-ray emission from Sco X-1 is
complex. Theories that its optical emission arises solely
from X-rays reprocessed in an accretion disk have not been
able to satisfactorily explain the observed relation between
the optical and X-ray emission, or the multiple-peaked
appearance of the B-magnitude histograms. The major find-
ings of this paper are as follows:
1. The X-ray/optical behavior of Sco X-1 is adequately
explained by the theoretical model of Psaltis et al. (1995).
Patterns in the X-ray–B-magnitude plot correspond to dif-
ferent branches in the Z diagram. Self-absorption of X-rays
by material close to the surface of the neutron star and the
subsequent emission of this energy at lower energies
accounts for the observed inverse relation between the
X-ray and optical flux along the normal branch. The flaring
branch is associated with super-Eddington mass flows
where some of the escaping X-rays are reprocessed in the
system’s accretion disk.
2. The morphology of the B-magnitude histograms is
related to movement in the Z diagram. The most frequently
observed peak, at B  12.6, is associated with the vertex of
the normal and flaring branches. Sco X-1 moves slowly
through this phase, thus accounting for the persistence of
this feature in B-magnitude histograms. Peaks on either side
of B = 12.6 are caused by differing velocities in the Z dia-
gram, the temporal extent of the observational database,
and the existence of an asymptotic B-magnitude behavior
on the flaring branch and horizontal branch.
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TABLE 4
DB/DX for Scorpius X-1’s Three Brightness States
Source Bright Intermediate Faint
This study ............................. 0.05 2.5 a
Mook et al. 1975 ................... 0.06 6.1 0.12
Canizares et al. 1975.............. 0.34 2.9 a
Bradt et al. 1975 .................... +0.05 7.1 a
a Insufficient data for faint state.
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